Wood chips were fiberized in the presence of isotactic polypropylene (iPP) by steam-explosion. A combination of microscopy methods was used to study the dispersion of iPP and wood fiber. In addition, a method for tagging a maleated polyolefin with a fluorescent label was developed to enhance the understanding of polyolefin association with cellulose fibers. Autofluorescence arising from cellulose and lignin, by excitation at 364 nm and 633 nm wavelengths, respectively, was used to reveal the redistribution of wood bio-polymer components during the steam-explosion processing. Melt viscosity was found to be a critical factor in maximizing wood and polyolefin interfacial contact for co-processed materials. Although optimum dispersion is limited by the molecular weight of iPP, co-steamexplosion processing can produce an iPP coated wood fiber bundle.
INTRODUCTION
Fiber from steam-exploded wood has been used in products for almost a century (i.e. Masonite Board). Although the costs of producing the fiber are relatively low, c. $ 0.077/ kg plus raw material cost (Avellar & Glasser 1998) , the use of the fiber still appears as novel for many applications. Moreover, new opportunities have arisen for wood flour in the past 10 years with the advent of commercially available natural fiber-filled plastic composites. This material is used in applications ranging from decking to car interior paneling. Research has emphasized improved performance of the composites by addressing fiber matrix adhesion with coupling agents such as maleated polypropylene (Felix & Gatenholm 1991) .
A number of studies have demonstrated that steam-explosion is practical for pretreatment of wood and natural fibers for thermoplastic composites. Fiber from steamexploded wood has higher crystalline cellulose content, hydrolyzed hemicellulose, increased surface roughness, and breakage of lignin carbohydrate complexes with reordering of lignin (Chomet & Overend 1991) . Reduced amorphous carbohydrate content decreases the interaction between water vapor with fiber, while increased fiber surface roughness may serve as a nucleating agent for semicrystalline matrix materials.
Takatani and co-workers compared steam-exploded fiber with wood flour for use as a filler in thermoplastic composites (Takatani et at. 2000) . The authors reported that steam-exploded wood-filled thermoplastic composites had higher dimensional stability and greater fracture strength compared with the wood flour. Similar to wood flour, modification of steam-exploded wood with coupling agents improved thermoplastic composite performance. Angles et at. (1999) used steam-exploded softwood fibers that were treated with MAPPto reinforce polypropylene. Treated fibers were found effective for the improvement of mechanical properties of wood-filled polypropylene composites, while untreated steam-exploded fibers decreased the strength of the composite. In a similar manner, steam-exploded bast fibers were used as a filler for polypropylene composites (Vignon et at. 1996) . The fibers increased the tensile modulus of all the composites; however, the percent elongation and strength at yield declined for the non treated fiber composites that did not contain MAPP .
While coupling agents have been effective, reactive processing has been explored as a method to covalently link matrix and filler (cellulose-based oil palm fiber) during Contrast of additives relative to wood can be enhanced by a combination of fluorescence microscopy and additive-specific dye. If a confocal laser scanning microscope is utilized, out-of-focus fluorescence can be blocked by an aperture restricting the detection of light to the focal plane of interest. Samples can be optically sliced by adjusting the focal plane and then raster scanning the section. Moss et at. reported that the instrument could be used to determine fiber morphology, hand sheet structure, and surface roughness (Moss et at. 1993) . Determining cell collapse was another application of CLSM related to fiber examination (Jang & Seth 1998).
In the following study, microscopy techniques are applied to study thermoplastic wood material produced from a new processing method of co-refining wood and polyole fins by steam-explosion. Previous examination using thermogravimetric analysis revealed that low molecular weight polyolefin is distributed upon the milligram scale with wood fiber that was co-processed by steam explosion (Renneckar et at. 2004) .
Sorption properties, as well as the chemistry of the materials were modified by co-steamexplosion of wood and polyolefins, demonstrating that this is a reactive technique and controlled by the amount of oxygen gas in the reactor (Renneckar 2004; Renneckar et at. 2006) . The aim of the study is to determine the relationship between iPP parameters (molecular weight and initial form) and the resulting polypropylene domain size within the co-processed steam-exploded material. To assist in the investigation, a model cellulose fiber is steam-exploded with a fluorescently tagged polyolefin to identify the polyolefin on the fiber surface.
